Highly specific and efficient cleavage of squid tRNA(Lys) catalyzed by magnesium ions.
Two lysine isoacceptor tRNAs corresponding to the codons AAA and AAG, respectively, were isolated from squid (Loligo bleekeri), and their nucleotide sequences were determined. During this analysis, we discovered that the tRNA with the anticodon CUU was efficiently cleaved at a specific site in the presence of magnesium ions, whereas the tRNA with the anticodon UUU was not. Cleavage occurred almost exclusively at the phosphodiester linkage between G15 and D16 (p16). The most remarkable feature of this cleavage reaction is that the end product was not a 2',3'-cyclic phosphate but was mainly a 3'-phosphate. Thus, this reaction was distinct from the well characterized cleavage of yeast tRNA(Phe) by lead and from reactions catalyzed by various other metalloribozymes. The presence of a cytidine residue at position 60 was required for efficient cleavage but was not crucial for the reaction, and the entire tRNA molecule had to be intact for this specific and efficient cleavage reaction. The present study provides evidence that there exists a new catalytic mechanism for cleavage of tRNA that exploits biologically ubiquitous ions rather than toxic, nonessential ions such as lead.